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/N Strauss Bridges we have sought, and in 
the main have realized, the accomplishment 
of that ideal combination of first quality and 
lowest cost, which the world has a right to 
expect from the engineer and which, in large 
degree, is the measure of its progress. 
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Foreword 

THE STRAUSS BASCULE BRIDGE COMPANY herewith presents a brief des- 
cription of its various types of bascule and lift bridges, developed in fourteen years' 

practice in the design of such structures, as well as the advantages of these types in 
respect to economy, efficiency and range of adaptability under varying conditions. 

All STRAUSS bridges are characterized by the use of trunnions upon which the parts 
of the bridge move. The superiority of the trunnion as a mechanical device is now gener- 
ally conceded for movable bridges. No less important is the Strauss parallel motion 
system controlling the movement of the counterweight, which is in part accountable for 
the exceptional adaptability of the design. 

Strauss Bridges are designed by the Strauss Bascule Bridge Co., an Illinois corpora- 
tion organized in 1904. The Company maintains a staff of engineers of wide experience 
in movable bridge design and construction, headed by its founder, J. B. Strauss, C. E., 
who is actively engaged in the conduct of the Company as President and Chief Engineer. 
The progressive development of the Company is evidenced by its 15 United States patents 
and an equal number of foreign patents issued to Mr. Strauss from time to time and a series 
of applications, issue of which is pending. All these patents have been consecutively 
applied in practice. 

STRAUSS bridges in use and under construction, range in length of span from 31 
feet to 336 feet and comprise structures purely utilitarian in character as well as those 
which are architecturally attractive. Governments, States, Municipalities, Counties, 
Railway Companies, and Private Corporations all have found it economical and efficient 
to make use of our experience and facilities for the design of movable bridges. 
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The Trunnion — The Keystone of Bascule Efficiency 



ily be considered as bu 
h the leaf, so called, i. 
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The trunnion i- a short shaft upon 
the bridge, is mounted, and 
about which it rotates. It is 

the "(lenient of nio\ ement." 

t lie - vital element oi everj 
upon whi< h the effi- 
ciency of the entire structure 
depends. 

Self-evidentl; 
menl ol movem 
bascule bridge musl be of un- 
questionable int 
is true of the trunnion be- 
cause the stresses to which it 
is subjected can be definitelj 
determined and |>ro\ ided for. 
The trunnion carl 

in 1 1 ssai y, therel in 

safe pressure per square in< h 

in order to det< rmini the exti i I tne size 

of the trunnion required, which al e guarantees that it 

will carrj the load imposed upoi |, 
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other words, the trunnion can be designed as accurately, and with the same factor of safety, 
as any portion of the bridge proper; it is never overloaded, no matter how large or heavy the bridge. 

merited the grease cups by a type (if "grease gun" 
developed by us for the purpose, whereby the 
lubricant may be forcibly driven through the 
grooves at intervals. In some cases we have in- 
stalled, as a convenience, automatic pressure sys- 
tems whereby lubrication is applied to all trun- 
nions of the bridge simultaneously, from .1 central 
control. The lubricants used are ordinary com- 
mercial standards. 

These trunnion details, which obtain as well 
for the counterweight connections, embody the 
results of long experience in developing the maxi- 
mum efficiency of the elements of movement. 
They compel all movement to take place under 
the best possible conditions, namely on properly- 
prepared surfaces, thoroughly clean, carefully pro- 
tected and fully lubricated, and the unit pressures 
on which are rigidly maintained within safe low 
limits. And it is the fact, that these conditions 
can be realized and maintained in a trunnion 
bearing alone, that makes the trunnion the most 
dependable of all known methods of providing 
rotary movement in bascule bridges and that 
enables it to impart to these great machines the 
highest mechanical efficiency. 



The next important characteristic of the 
ts adaptability to complete protection 
and lubrication. This is clearly illustrated in the 
"phantom view" shown herewith, representing the 
17-inch heel trunnion of the 3-track, 186-foot span 
of the Chicago & Northwestern Ry. Co., at Deering, 
Chicago. It will be noted that the entire element 
of movement (i. e., the trunnion and bearing), for 
this heavy structure is completely enclosed and 
contained within the truss chord, thus being pro- 
tected from damage, rust and debris. This illus- 
tration also shows the method of securing the 
trunnion in its bearing, the bronze bushings, the 
means for access and inspection, and the connec- 
tion and relation of the associated parts. 

The trunnion surface is provided with three 
straight grooves, extending from edge to edge of 
the bearing, with screw compression grease cups 
at one end and removable pipe plugs at the other. 
These constitute a simple and effective lubricating 
system. Straight grooves are used in preference 
to spiral grooves, to facilitate removal of old 
grease at occasional intervals. The screw ((im- 
pression grease cups effectivelj distribute the 
lubricant oxer the trunnion surface, large or small. 
In some of our heaviest bridges, we have supple- 
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weight) 
reductic 
Twenty 



The First Strauss Bascule Bridge 

THE illustration on the preceding page (Fig. 1) is a view of the first 
Strauss Bascule Bridge, erected in 1904, for the Wheeling & Lake 
Erie Railroad, at Cleveland, Ohio. It is a 150-foot single-leaf, 
single-track span, and represents the first marked advance in 
bascule bridge construction. Of its advantages the principal one 
was economy, due partly to the first application of concrete as 
<K a counterweight for bascule bridges. Up to that date, counter- 
Jj weighting had been effected with cast iron or more expensive 
^^ jj| materials. The substitution of concrete involved novel means of 
supporting same, but the cost of concrete being (weight for 
much less than that of cast iron, the resultant effect was a material 
n in cost, and it is a matter of record that in this first bridge a saving of 
■five Thousand Dollars in construction cost was realized. 



The concrete counterweight of this first Strauss 
bridge is carried above the trusses and is pivoted 
thereto, being guided by the now well-known 
parallel-link mechanism, which is typical of all 
Strauss types of lift bridges, and which is described 
in detail in the succeeding pages. It is these and 
other factors found in the Wheeling & Lake Erie 
bridge, that are responsible for the tremendous 
impetus given to bascule bridge c 
for the advancement of the practical li 



and weight of operate 
considered possible in 

The 



1904. 



r what 



designs illustrated in this cata- 
logue are modifications of the Wheeling & Lake 
Erie bridge, and embody a number of important 
and valuable improvements, both in design and 
details, which have been developed from time to 
time, and which have realized additional economy 
and efficiency. 
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Classification of Strauss Bridges 

Generally speakings Straus's bridges arc divided into four groups, as follows: 

Group I. Vertical Overhead Counterweight Type. — Best adapted for loca- 
tions where there is little clearance between water level and under side of bridge for leaf 
lengths up to about 100 feet, and where economy is a prime consideration. Through- 
girder and pony truss spans are best suited for this type of construction and it has also 
been very successfully used for converting fixed deck-plate girder bridges into bascule 
span-. Applies to either single or double leaf spans. 

Group 11. Underneath Counterweight Type.— Best adapted for locations where 

there is appreciable clearance between water level and under side of bridge, or where 
appearance is a prime consideration. Truss and girder spans of all characters well suited 
lor this type of construction. Applies to either single or double leaf spans. 

Groi i' HI Hiii. Trunnion Type. Well adapted for locations where there is little 

clearance between water level and under side of bridge for leaf length- oxer 100 Feet. 
Possesses advantages which render it- use applicable irrespective of this clearance. 
Through trus- spans are best suited for this type of construction for the larger and 
heavier bridges and semi-through span- for the lighter and shorter bridge-. Applies to 
either single or double leaf spans. 

Group IV. Direct Lifi Type. Best adapted for locations where the vertical clear 

height between water level and under -ide of bridge in the open position lor navigation 
is small in proportion to the width of navigable channel, or when the bridge i- built at 
considerable height above water level, thereby reducing materially the vertical travel of 

the span. I'-cd only for single leaf -pans, of all characters, depending on length required. 



The Strauss Bascule Bridge Company 




Group I. Vertical Overhead Counterweight Type 

IGURE 2. (a), (b) and (c), illustrates the Vertical Overhead Counter- 
weight Type, showing views of the Fourth Street bridge, San Francisco, 
completed 1917. 

The main trusses are each supported by means of a trunnion 
( short axle), secured to the top chord, mounted in a pair of symmetrical 
jjE -^ 4 journal-bearings, which are secured to vertical structural steel 
ji'* I P os ^ s (termed trunnion posts) supported on and anchored to the 

pier. The trunnions just referred to are termed the "main 
trunnions" and divide the bascule span into a "long arm," spanning 
the navigable stream, and a "short arm," extending back toward 



and s 



the fulci 



quarter turn in opening or closing. 

To make up for the discrepancy in weight 
between the two, the short arm is weighted by 
means of a concrete counterweight block located 
in an upright position (whence the term "Vertical 
Overhead Counterweight" type), above the traffic 
clearance line of the roadway. This counterweight 
bears down on the extremity of the short arm of 
the leaf by means of supporting structural steel 
columns in line with the main trusses, and pivot- 
ally connected thereto by trunnions, termed 
"counterweight trunnions," secured to the trusses, 
and journal-bearings secured to the column bases. 
The counterweight is held in an upright position 
by means of a rigid member termed the "counter- 



about which the bascule span 



leaf, rotates 



ink," one end being pivoted to the top 
counterweight and the other to a fixed 
r gallows frame, built up from the outside 
i posts. The center line of the counter- 
weight link is parallel and equal in length to a line 
joining the main and counterweight trunnions, 
these two points and the two link pivots forming a 
parallelogram by virtue of which the counterweight 
is constrained to move parallel with its initial 
position and so establishes one of the conditions 
that maintains the leaf in equilibrium while the 
bridge operates. Further details concerning con- 
ditions for equilibrium are demonstrated in the 
following pages. 
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Tlu- span is opened and closed by two circular 
curved rack and pinion drives, the prime mover 
being electric motors. The curved racks are se- 
cured, one to each of the bottom chords of the 

and are engaged by 

shafts mounted in 
symmetrical jour- 
rings 



trically interlocked with the n 
so that neither can be opera 
sequence. 




addi 



setting th 
or brakes ; 



ated 



emergency brake is 
provided. Emer- 
gency hand-opera- 
tion is also pro- 
vided, consisting 
primarily of a hand 
crank geared to the 
machinery at 



the 



ay 



When closed the bridge i> locked to the rest pier by 
mean-- of a motor-driven latch bar moving in 
guides attached to the front end of the bridge and 
engaging a suitable casting anchored to the pier, 
the lock motor and gear train being mounted on the 
end of tin- leal beneath the flex 



the < 



ir's hot 



lid i 



short distance back 
of the trunnion, is employed to effect operation. 
Figure 3 illustrates the conditions that main- 
tain the leaf in equilibrium — (g) is the center of 
gravitv of the moving leaf, whose moment is 
(Px), about the main trunnion (A), in which (P) 
is the weight of moving leaf considered concen- 
trated at point (g). Point (g 1 ) is the center of 



The Strauss Bascule Bridge Company 




The, Strauss Bascule Bridge Company 



gravity of the counterweight whose moment is 
(Wy), about (A), in which (W) is the weight of 
counterweight considered concentrated at (g). 
and applied vertically at (B). The moment 
(Wy) is made equal and opposite to the moment 
(Px), which condition balances all vertical forces 
about (A), and the structure is thus in equilibrium 
for the closed position of the bridge. For any 
other position of the bridge, such as indicated in 
dotted lines, it can be seen that the forces are also 
in equilibrium by virtue of the fact that the 
three points, (g), (A), (B), lie in a straight line, 
thus establishing a constant relation between the 
horizontal lever arms, about (A), of leaf and 
counterweight, and furthermore because the coun- 
terweight is pivotally attached to the leaf and 
moves parallel to its initial position as explained 
above. 

From the foregoing it will be seen that the 
main trunnions support the weight of leaf and 
counterweight, and that this weight, termed the "dead 
load," thus supported, is always a vertical and 
constant force on the pier. 

The great advantage of the pivotal connec- 
tion of the counterweight will become apparent by 
comparison with the use of a fixed counterweight, 
that is, a counterweigh) which is an integral part 
of the moving leaf. In such an arrangement, the 
actual center of gravity of the counterweight must 
be located on the extension of the line joining 
the center of gravity of the long arm and the 
center of rotation, i. e., at point (B) (see Fig. 3), 
which will necessitate the use of a cast iron or 



heavier metal on account of the limited space 
available between the bridge and water level, or 
else an expensive watertight pit must be built 
in the pier. The only other alternative, with the 
fixed counterweight design, is to raise the center 
of rotation materially, so that the counterweight 
may be located above the traffic clearance line, 
which in fact is what is resorted to at the expense 
of stability and economy. In the STRAUSS design, 
however, since the counterweight trunnion is cor- 
rectly located with respect to the center of rota- 
tion and center of gravity of the long arm, the 
actual mass of the counterweight may be located 
above the clearance line without impairing the 
stability or the economy of the design. That is. 
since the effect of the counterweight is applied 
vertically on the counterweight trunnion in the 
STRAUSS design, it is immaterial where the 
actual center of gravity of the counterweight block 
is located, so long as the correct total weight is 
provided, which is accurately and easily obtained 
by casting recesses, or pockets, in the counter- 
weight, for the purpose of adding to or taking 
away small concrete blocks until an exact balance 
is reached. 

Where it is necessary to convert an existing 
fixed girder span into a bascule, or to build a deck- 
plate girder span with counterweight overhead, 
this type is found very satisfactory. In this form 
the bridge is known as the "Lifting Truss" type, 
illustrated in Fig. 4. The main span is not directly 
mounted on trunnions but is supported on the 
piers at each end, as if it were a fixed girder span, 
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and is in this case a duplicate of the series of ap- 
proach -pans at either side-. It is counterweighted 
and made operative by two short bascule trusses, 
one outside ol each main girder, and mounted on 
trunnion posts anchored to the pier at one end 

vertical members of the 



hum ' 



,„l il 



..The,, 



• span. 



rweight tvpe is 
us,,, ,or double leaf as well as lor single leaf designs; 

there being no support at the ends of the leaves 

at the center of double leaf spans, means are 
provided to support the leaves under live load. 
The means usually devised for this purpose 
are quite similar to those employed for the under- 
neath counterweight type described in the succeed- 
ing pages under Group II. In most cases the leaves 
under live load act as cantilever spans. but a notable 
example, where the two leaves form a three-hinged 
anh. is found in the highway bridge, .u ross il,, 
harbor entrance in Copenhagen, Denmark, built 
by the Harbor Board in 1908. illustrated in Fig. 5. 
The roadway carries a double track electric railwav 
hi).- between the two main bascule girders. Two 
10 II :S in. sidewalks cantilcvcrcd from the main 
girders are also provided. The main girders are 

an hed above the roadwa) and are provided with 

a compression lock al I he center of the span near 

the top ol the girders, where they meet, forming 

the center hinge. The end hinges are located near 

the bottom of the girders beneath tin roadway, at 

the lop of the piers near the channel lines.' To 
insure proper bearing at the three hinges, the 



of 



pressuiv ,,| the counterweights at the tail ends 
the girders is relieved by means of hydraulic 
cylinders when the bridge is closed. 

The Copenhagen bridge also illustrates how 
the vertical overhead counterweight tvpe lends 
itself to decorative or ornamental treatment. 
Fig. 6. being a portal view of the Federal Street 
bridge. Camden. X. J., completed in 1908. illus- 
trates the same feature in somewhat different 
form. In this design the counterweight itself 
forms an ornamental portal over the roadway and. 
as the bridge operates, moves between two rein- 
forced concrete operators' houses over the side- 
walks. From the foregoing examples, il is seen 
that this type of bridge is capable of proper arlisii. 



Summing up. the advantageous features of 
'If Strauss Vertical Overhead Counterweight Type 

ire as follows: 

1. Tin- entire dead load, leaf and counter- 
weight, is supported directly over the center line 
il the pier and remains a constant vertical load 
during the operation of the bridge. Only one pier 



- required . 



end. 
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the correct counterba 


ancing effect is 


ipplied to 


lined with phosphor bronze bushings, well lubri- 


the leaf 


■ it the counter 


veight trunnions 


which are 


cated, reducing wear to 


a minimum, and giving 


accurate 


ly located in 
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nsuring correct 


protection against influen 
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irrespective o 
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the actual 
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veigh 




fare contact with pressure 
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Group II. Underneath Counterweight Type 

[GURE 7. [a) and (b), illustrates the Underneath Counterweigh 
Type, showing views closed and open of the Stutson Street Bridge 
over the Genesee River, al Rochester, New York, completed June, 
1918. The counterbalancing principle in this type is the 

P 



M4 in the vertical overhead counterweight type described under G 



interweighl and link are located underneath the 
F roadway, which arrangemenl is not less advantageous than when 
placed above the roadway, and is best adapted for use where 
clearance between water level and under side of bridge is nol 



> lit 



ed. 



al lei 



\v 



deck I 

suppo 
posts. 



each leaf ar 
metrical be 



■oadwa 



.aMiile >|»an con-i-t- ol uvu symmetnt 
each mounted on a trunnion jusl bel. 
ecured toa pair of structural steel columns, or trunnion 
pported over the center line of the channel pier and 
...,. p a n f an adjacent trestle like approat h span which also serves to support the operating 
machinery and operator's house, and transmits to the pier-, the live load uplift at the 
extremit) of the short arm of the leal 

Each leaf is exactl) bali td about the mail uplift at the extremit) of the short 

,„, .,- ,,, ., -imj, I.., i ,1.-1^11. but unlike arm. referred to above as being transmitted to the 

sinyli- leaf -iian. which i- -upporti.l .it h..tli pier- through the .i«eiic> ol the ...I i.i.en I .i|,|.ro.i. h 



ed at bdttt 
ie ends o« the leaves 
ml. therefore, eai h 
in under live load, 
o! the leaf will thus 



th« 



complished by providing 

the -hori arm of each leal truss 

.umpinn ca-iini; having an extended hori- 

ii.it surface facing upward which comes into 



with . 
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bearing with the underside of a short transverse 
bumping girder, riveted to the longitudinal floor 
girders of the tower approach span, which latter 
frame into the trunnion posts and rear trestle bent 
whose bases arc anchored to the piers. 

While the live-load anchorage just described 
makes each leaf act in the main as independent 
cantilever spans, the trusses of each leaf are. 
nevertheless, locked together at the center where 
they meet. The purpose of this lock, primarily, 
is to cause the two leases to deflect equally when 
either ' ' 



i this v 






Thi 



raffia 

driven, controlled from 

interlocked with the leaf 

nechanism is quite similar 

I ; the operation of both 
a single operator's house, 



the operator's house an 
motors. The operating 
to that described in tin 
weight type under Gro 
leaves is controlled fror 
showing at the right hand side of the i 

A characteristic feature of the underneath 
counterweight type is the absence of openings, or 
traps, in the roadway floor as the bridge opens. 
The break in floor, i. e., the dividing line between 
the floor on the fixed approach span and on the 
bascule leaf, is located in front of the main trun- 
nions so that in opening the bridge no part of 
the floor revolves downward. The leaf itself, 
therefore, forms a positive barrier against traffic, 
thus preventing accidents similar to those occur- 
ring at the open ends of the ordinary drawbridge. 



Figure 9 (a) and (1>) illustrates a double leaf 
deck truss bascule bridge built across the Chicago 
River at Jackson Blvd., Chicago, III., completed 
1916. This str 




underneath counterweight type of Strauss Trun- 
nion Bascule Bridge. The method of operation 
is quite similar to that of the bridge illustrated 
in Fig. 4, described above, the dead load of the leaf 
being balanced about the main trunnion, but the 
method of providing for the support of live load on 
the- leaf differs, as follows: The bascule leaf when 
closed, comes to a bearing at a point on the sub- 
structure 10 feet ahead (toward center of span) of 
the main trunnion, a hinge-like casting being 
secured to the bottom flange of each bascule truss 
mm\ a socket-like casting secured to a casl shoi 
anchored to the masonry, forming a means of 

support at this point. Under live load the leaf 
will, therefore, tend to lift up slightly from the 
main trunnion bearings, the live load support 
castings acting as a fulcrum for both the leaf and 
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weight. The increased moment arm of 
the counterweight (10 feet) tints gained, allows 
the counterweight to balance the live load as well 
as the dead load. A light anchorage, however, 
is provided at the extremity of the short arm of 
the bascule girders for 
ing impact in closing. 

Fig. 9 (c) illustr 
Street bridge in coi 
leases were erected ii 
interfering with river 
amount of false work — none whatever being 
quired in the river. It was unnecessary to mi 
tain highway traffic during the period of 

The detail of the support for the main trun- 
nion bearings differs from that used in the bridge 
t Rochester, referred to above. By reference 



te leaf of the Jackson 
' construction. Both 
ipen position, without 



Fig. 9 (c) it will be i 
and the outside trunniot 

tures in the bascule trus> 
of these trusses. The w 
chord of the tni-.se> for 
the cross girder so that 



that 



both the inside 

;s are supported 
•rough the aper- 



srfer- 



As referred to in the preceding pages under 
Group I, a double-leaf bridge can be designed to 
act as a three-hinged arch under live load, and the 
same applies to the underneath counterweight 
type, an example of which is the bridge across 
the Neva River at Petrograd (illustrated on the 
cover of this catalogue), a 209 foot span, with a 



72-foot clear roadway, double track street car line, 
and two 9-foot 6-inch sidewalks. The bridge is 
an arched deck truss design in which the center 
hinge between the leaves is located just beneath 
the roadway, and the two end hinges are formed 
at the springing lines in the bottom chords by a 
casting secured thereto coming in contact with a 
cist ing anchored to the pier near the channel line. 
Means are provided to relieve the pressure of the 
counterweights at the tail ends of the trusses 
when the bridge is closed, to insure proper bearing 
at the three hinges. 

The bascule span is flanked on either side 
by two steel arch deck approach spans, of approxi- 
mately the same length, and with these forms a 
structure of ideal symmetry and beauty. 

Fig. 10 (a) and (b) illustrates the underneath 
counterweight as applied to a single leal design, 
showing views of the International & Great 
Northern Railway bridge over Buffalo Bayou, at 
Houston, Texas, completed in 1915. It differs 
in principle in no essential particular from the 
double leaf type. 

The new structure replaced an old center 
pivot swing bridge, the old substructure being 
utilized, with modifications, to accommodate the 
bascule span. Timber trestle approaches are used 
at each end of the span. 

Operation is manual with provision for 
future installation of power drive. The span is 
operated by a hand capstan, or turning lever, 
which engages the squared end of a vertical shaft 
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Huron, Mich. The view was photographed while 
derricks located on the approach at either side 
of the channel were in the act of placing the last 
of the main bascule girders, after having picked 
it up from the scow in the river. As will be 
noted, each leaf has three main girders, and when 
all were in correct position, supported on the pre- 
viously erected trunnion posts and bearings, the 
floor deck and counterweights were erected simul- 
taneously 






ivigation. 



traffic 

of this picture) with a moored 
section of the crossing, to permi 

Fig. 14 (a) and (b) illustrates an important 
and attractive deck-plate girder bridge now being 
built over the Pcquonock River at Stratford Ave! 
Bridgeport. Conn. The width of roadway is 55 
feet clear between curbs, and in order to facilitate 
erection without interrupting traffic one-half of 
the bridge was built adjacent to the old swing 
bridge. The views here shown were photographed 
when the hist half of the new bridge was placed 
in service, just after the old swing span was re- 
moved. A portion of the pier protection of the 
latter can be seen --till remaining in the channel 
before final removal. This method of construc- 
tion was made possible by designing each leaf to 
be supported by two pairs or bascule girders; 
however, when the structure is finally completed 
the roadway will be continuous and the two pairs 
of bascule girders will operate in unison. The 



building of the sub-structure was cat- 
halves, the same as the superstructure. 

Fig. 15 illustrates another underneath o 
weight bridge, using deck trusses, completed in 
1916. over the Christiana River, at Third St., 
Wilmington, Del. A feature of this design is the 
use of cassion-like reinforced concrete counter- 
weight enclosures, serving as pits, supported by 
concrete brackets on the sides of the piers. The 
bottom of these enclosures is at low water eleva- 
tion and they serve the purpose of preventing 
the counterweight becoming immersed during high 
water stages. This type of construction is much 
less expensive and more simple than the ordi- 
nary method of building a pier large enough 
a pit within its confines. 



The advantageous leal u res of 
Underneath Counterweight Type arc 
as follows: 

1. The dead load of the bridge i 

fixed load on the foundation during operation of 
the bridge, an ideal condition for the design of 
the foundations. 

2. Pivotal connection of the counterweight 
gives maximum moment arm for counterweight 
and in most cases eliminates necessity of a countcr- 
weight-pit in the foundations. For the same 
reason the shape of the counterweight is readily 
adapted to the available space beneath the roadway. 
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Break in floor located in from of main 
ms precluding the possibility of the bridge 
Opening under live load, likewise prevents the 
forming of an opening, or trap, in the floor through 
to the pit or stream as the bridge opens. (See 
Fig. 8. page 19.) 

4. Motors and operating machinery located 
in readily accessible enclosures and secured to 
fixed supports which remain stationary during 
operation of bridge, facilitating electrical con- 
.. lubrication, inspection ; 



, in, i. 



- of 1 



5. The vital parts 
nions, are securely housed in journal bearings lined 
with phosphor bronze bushings, well lubricated, 
reducing wear to a minimum, protected against 
influence of weather, lodgment of dirt. etc. Trun- 
nions in their bearings give surface contact with 
pressure distributed over requisite area for safe 
unit load. 
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Group III. Heel Trunnion Type 

K'jURE 17 (a) and (b), illustrates one of the most recent examples of 
the Heel Trunnion Type, showing views of the Chicago & North- 
western Railway 3-track bridge over the Chicago River, at Deering 
Station, Chicago, completed July, 1916. The "Heel Trunnion" type 
derives its name from the fact that the leaf trunnion is located at 
the heel of the truss, i. e., at the point of intersection of the in- 
-«« dined end-post and bottom chord of the truss. The accompanying 
3, Fig. 16 (a) and (b), illustrates one of the main trunnion bear- 
ings before erection of the main truss and the trunnion and truss in 
place. This type was developed to meet the demand for increased 
size and capacity of bascule bridges and finds a large field of usefulness in railway service. 
The first bridge of this type was completed in 1910 on the line of the New York, New 
Haven <S; Hartford Railroad, across the Cape Cod Canal, at Buzzards Bay, Massachusetts. 

Fig. 18 illustrates the principle of the 
design. (A) is the leaf trunnion, (C) the 
counterweight trunnion, and (B) and (I)) the 
two link trunnions. A line drawn from (A) 
to the center of gravity (g), of the mov- 
able span is parallel and opposite in direc- 
tion to a line drawn from (C) to the center 
of gravity (g 1 ) of the counterweight. This 
condition is maintained throughout the move- 
ment of the bridge by virtue of the paral- 
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lelogram (ABCD) and the weight of leaf and 




counterweight being inversely proportionate to 


together with the electric motors and intermediate 


their respective moment arms (x) mm\ (y), the 




span is thus maintained in equilibrium in all 


tower (ACE). The dotted lines indicate the posi- 






One result of this arrangement is the separa- 


This design is a radical departure from any- 


tion of the supports for the leaf and counterweight, 


thing that had been attempted in bascule bridge 


that is, pier No. Ill, under the vertical leg of the 


construction in recent years. Referring to Fig. 




17. the leaf trunnion, 


tower (ACE), sup- 


as already pointed 


ports the counter- 


out, is located at the 


weight, and pier II, ^ 


heel of the truss. 


at the heel of the /',' \ - /\ 


In the design illus- 




trated, the trunnion 


moving leaf, the f : ^f- \s ^¥ 


Yp bearing itself is se- 


dead load on the rThK Tbi ~~ 


cured to the gusset 


rest pier. No. I . _-». -*-,,.- *+. $tlX r~ ^^^^^ — Jft 


-] -PTs- 1 7K pla , teS ° f the trUSS 


being zero since the ■-, r | 


a&W rrr — and turns on a trun - 


leaf is always _^~ . . j^ 


\\A i N/f SAX, - nion pin fixed to the 


balanced. This 1 ^ T 


ti base of the trian- 


arrangement avoids j, '•f'r\ c! " zz 


gular approach tow- 


the concentration of °<m D * r " 


ceri er, termed the 


the dead load re- Fw- 18. Diagram He 


el Trunnion Type. "Counterweight 




Tower." The main 


trunnion and' on the foundations, which in the 


members of this counterweight tower and the 


large, modern bridges would reach enormous pro- 


main members of the leaf truss are in line, so 


portions. Moreover, the dead load reactions are 


that only a single bearing and pin for each truss 


vertical and constant for an\ position of the bridge. 


is required. In other designs of this group, the 


The bridge is operated by means of rack 


pin is secured to the truss a\u] the' bearing to the 


and pinion drives. The racks are secured to thl 


tower. (See Fig. 16 (a) and (b).) In like manner, 


bottom of a pair of rigid members termed, "opera- 


the counterweight truss is mounted on trunnions at 


ting struts," one for each truss, one end being 


the apex of the tower, except that the trunnion is 


pivoted to the leaf truss at the hip, the rack 


secured to the counterweight truss, which turns in 
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traffic. 
thai 



still used in locations where condi 
favorable for the wing counterwei 

when the bridge is open is limited 1>\ 
of the top of rail. (See Fiji. (18)." 

clearance, to permit th( 
operate beyond the range 
opening, therefore, their 
by the elevation of the t< 

arm of the counterweight is determined rather by 

miii of high water than by the dimensions 

of the bridge, and when the bridge is open the 

counterweights descend below the roadway, their 



ing 
? of the railway 

passage of trains, thej 
' the railway tracks. In 
lovement is not limited 
md the r 



symmetrical bearings, one in line with the tower 
post and the other supported on a short cantilevered 
girder just outside of the tower post. Double 
bearings are used on account of the wing counter- 
weight construction referred to below. 

As will be noted, two concrete counterweights 
are provided, which are termed "wing counter- 
weights." one for each truss. The double require- 
ment of building this bascule bridge without in- 
terrupting railway traffic over the old swing bridge. 
which it replaced, and without interrupting river 
.- to the development of the wing 
ystem. which led to the disclosure 



lowest point being 20 feet below the top of rail, 
just above high water. The moment arm of the 
counterweight is thus increased without increasing 
the height of tower, with consequent saving in 
the volume of concrete and weight of structural 
steel. The counterweights are reinforced and 
efficiently supported by members of the counter- 
weight trusses imbedded in them, and the counter- 
weight trusses are thoroughly braced together. 

The operating motors, controllers and ma- 
chinery arc located in the portal of the tower, and 
as the counterweights do not obstruct the view 
of the railway tracks the bridge operator and the 
train signal operator are located under the same 
root as the motors and machinery. An emergency 
gasoline engine is also located in the machinery 
house for use in case the electric supply current 
is interrupted or in case of accident to the electric 
machinery. In addition to the solenoid motor 
brakes and band brakes for the gasoline engine 
drive, an emergency air-operated brake acts 
directly on each operating strut, totally inde- 
pendent of the operating machinery. Thus, if an 
accident should happen to any of the intermediate 
years or shaft, between the operating pinions and 
motors, this direct-acting brake will hold the 
bridge against possible movement. Likewise, it 
can be used in conjunction with the other brakes 
under ordinary conditions and can be used to 
lock the bridge in any position. 

When the bridge is closed the leaf is locked 
to the pier at the front end by means of a motor- 
driven latch bar in the bottom chord of the truss. 



The Strauss Bascule Bridge Company 







which enters a suitable 
bridge shoe anchored t< 
together with the main 
interlocked with the tra 
bridge can not be unlocke 
signals h>r approaching t 



ig. secured to the 
pier. This lock, 
ting machinery, is 
gnals so that' the 
operated while the 
are set at Clear, 



and likewise train signal 
until the bridge is firmly ( 

As already referred 
erect this bridge withoul 
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Fig. 17 (a) is a vi« 

bridge was placed i 
swing bridge still i 
of the old and ne\ 


photog 


3JlS 


before the 

iws the old 


in the open positit 


n. the e 


id panel 


if the Moor 



>\-teni being omitted, but 

leaf, counterweight and tower, machinery, etc., 

was completed while the old swing bridge remained 

in service. At this stage of completion of the 
bascule, the old swing bridge was swung open and 
the center panels quickly cut out by the oxy- 
acetylene torch; simultaneously the end rloor panel 
of the bascule was put into place and the new- 
bridge was thus placed in service with only a 
lew hours' delay. Afterward, the remaining parts 
of the old swing bridge and piers were removed 
at leisure. The bascule type of bridge lends 
itself readily to erection in the open position, and 
tor this reason, where false work in the stream 
is difficult and expensive, the bridge is often thus 
erected in preference to the usual method of 
bridge erection. 

Fig. 20 illustrates a Heel Trunnion Highway 
bridge, being the bascule -pan of the causewaj 
across Kingston Harbor, Kingston, ( tntario, com- 
pleted April. 1917. In principle, the design is 
the same as for the Railway Type described above 
It will be noted that a single counterweight is 
used, there being no particular advantage in Using 
wing counterweights on account of, among other 
considerations, the close proximity of water level 
to the bridge floor. Attention is also called to 
the architectural treatment of the design, which 



is sometimes a more important consideration in 
Highway than in Railway bridges 

Fig, 21 a and (b) illustrates a double leaf 

heel trunnion highwav bridge across the S. in 

River at Walnut ('.rove, California, completed 
July, 1916. 

A unique feature of this design is the method 
ol supporting the live load on the bascule leaves, 
which act as cantilevers, having no connection at 
the center other than the bottom chord lock, 
capable only of equalizing the shear between the 
two leaves. The operating strut ill this design 

serves also .is ,, n anchor arm, the loi ation ol 
which in relation to ihe leaf and lower suggests 
its use for this joint purpose. It only remained 
to design this member to < arrv the tension stress 
induced by the maximum live load on the leaf 
and to devise a satisfactory detail for anchorage 
to the tower span when closed and vet lod 
readily when the bridge opens, which i 
plished in the manner described a 
tower extremity of the strut has a 
pin secured to it by mi 
flanges riveted to each web of the 
projects beyond the webs far enough to carry 
irregular hexagonal nuts (similar to l.omas nuts) 
having radii ol slightly varing lengths, anj sid. 
ot which cm be made to bear against the rear 
surface ol the apex of the tower, which is normal 
to the center line of strut when the bridge is 
closed. Ihe hexagonal nuts permit the anchor 
strut to be lengthened or shortened during ei 
so that an exact adjustment 1 



s follows: The 
n <S inch turned 
WO collars with 
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and struts can be effected. The nuts are secured Trunnion type are cited, as follows: 
in their final position by means of a set-screw 1. The 235-foot single-leaf double track B. 

keying the collars, riveted to the webs of the ei (). K. R. bridge over the Calumet River. South 

-trul. to the pin to which the nuts are secured. Chicago, completed in 1913, which holds the 

After tlie erection of the bridge was completed record for the longest single-leaf bridge in service, 

and the leaves first lowered, they met at the This length is now exceeded, however, by the 

center within three-eighths of an inch of the same double track heel trunnion bridge, 260 feet in 

elevation. By adjusting the anchor arms by means length, over the Chicago River at 16lh Street. 

of the device above described, the leaves were for the Illinois Central, Chicago & Northwestern, 

brought lo exact position in relation to each other. Michigan Central and the Chicago. Burlington 

In locations where a right-angled counter- X' Ouincv railroad companies, 
weight tower, while serving the needs of the 2. The 186-foot, single-leaf, double deck 

crossing from the standpoint of a movable span. Highway, and double track railroad bridge illus- 

would not afford the most economical arrangement t rated in Fig. 23 built by the Canadian Pacific 

a- regards length ol approach spans and location Railway over the Kaministiquia River at Fort 

ol piers, the shape is altered to accommodate both. William, Ontario, completed in 1914, being the 

In the instance ol the Sacramento River first double deck bascule bridge ever undertaken, 

bridge, the counterweight lower is in the shape of and involving new problems in design, 
an isosceles triangle, which makes it the proper In the design illustrated the counterweights 

length for economical design, without sacrificing are located at either side of the trusses between 

its effectiveness from the standpoint of an operative the upper and lower decks, and as shown do not 

bridge. In some structures, as, for instance, the descend below the surface of the water in its 

lhames River bridge for the New York. New extreme position. In a higher level bridge where 

Haven & Hartford Railroad i illustrated in Fig. 22 1. appreciable clearance exists between the under 

iIh counterweight is carried entirely on the 327- side of bridge and the water surface, or where a 

loot approach span, thereby obviating the necessity counterweight pit is „„, t bje. lionable, the 

of building two piers near the channel, where the counterweight can be located entirely below the 

water is oyer 100 feet deep. The piers were built lower deck and the counterweight trusses will not 

large enough to provide lor the future erection extend above the upper chord of the main trusses. 

Ol a duplicate bridge immediately adjacent. producing a structure free from any criticism as 



3. The double-leaf simple span sin 
'elopments ol the Heel railway bridge across the new C. S. Ship Canal 
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.11 Sault Sir. Marie, Michigan, on 

llu- Canadian Pacific Railwav. 

completed 1913, illustrated in 
I ig 21 rhis bridge possesses 
the following novel features: 

(a) When closed, chord 
locks convert tin- two leaves into 
a single span. 

For railway bridges, the 
double leaf, cantilever design, 
with live lo.nl anchors or sup- 
ports. a> used for highway bridge, 
isoften objectionable, on account 
of the extremely heavy anchor- 
ages and the deflection and play 
at the center of the span under 
heavy concentrations. By build- 
ing two heel trunnion leases 
adapted to interlock automati- 
cal at the center, a single simple 
span is obtained of a length in 
this particular design of 336 feet 
between channel piers. The 
possible feasible length of span 
for this type of structure is 
just double the length of the 
maximum single leaf span and 
since a single leaf 260- foot 

span (16th Street. Chicago) is 
now being built, it will be 
reali/ed that a double-leaf span 
,V20 feel in length is altogether 
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The chord locks are 
automatically operated by 
the movement of the leaves 

t hem selves and are extremely 
simple in design and dii 



. Five 



e has 



developed no imperfet 

failure of any kind. While the 
lower chord lock is designed 
primarily lor tension stresses, 
temperature stresses impose 
the necessity of providing for 
compression as well; the al>- 



the 






taken upentirely 

of the lock, as re 

the follow ing par 

(b) fheco 



permit ting expansion and con- 
traction of the bridge when 
closed, due to temperature 



The length of the 
superstructure, including 
counterweight tower, is 426 feet oxer all, allowance 
for expansion and contraction of which is made 
bj supporting one counterweight tower entirely 




i roller hearings, permitting one end of the span 
move longitudinal!) when the bridge is closed, 

ossible bj thi 
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dead Id.id ri-.icii.in-. .ind ili,- vertical and con 
character of same. The tower is locked befor 
operation of the leaves is commenced. 



The distance center In centei 
. 336 feet, i- I In- record l,n-ll. 
;c ,.,id ,,~ alrea.K referred to. |>. 
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long spans is not as difficult of solution as for 
railway traffic, since the concentrated live loads are 
not nearly as great, as referred to above, and the 
cantilever type, for such lengths as have hitherto 
been required, has been found satisfactory. The 
success obtained in this long span railway bridge, 
therefore, makes possible the use of highway spans 
in excess even of the present rather high limit 
of the cantilever type. 

(d) It is, perhaps, the most important 
bascule bridge in service, from a navigation 
standpoint. 

Not only is this bridge the longest bascule 

bridge in the world, but likewise it crosse- ■ <.f 

the world's most frequently navigated channels, 
the new canal connecting Lake Superior with tin 
lower Great Lakes, generallv known as the New 
U. S. Ship Canal, the construction of which was 
undertaken to accommodate two enormous twin 
locks 1,350 feet long by 80-fect wide. These new 
locks, in conjunction with the canal and two 
parallel existing smaller locks, form a feature of 
the Inland Navigation System of the Great Lakes, 
and at this point passes 75' , of all the traffic on 
the Great Lakes. The canal and locks enable 
lake vessels to pass the rapids of the St. Marys 
River, which is the connecting link between 
Lakes Superior and Huron, and is 64 miles long. 
The Rapids at Sault Ste. Marie are about three- 
quarters of a mile in length and have a fall of from 
17 to 21 feet. 

This bridge is a link in the International 
bridge across these waters between the United 



States and Canada, and is located about 1.000 feet 
west of the entrance to the new locks. The bascule 
bridge must be opened for all ships entering or 
leaving the locks during the open season of navi- 
gation, lasting 8} 9 months, and the average number 
of bridge operations during this period is 3,626. 
The fact that a greater yearly tonnage passes 
through the canals and locks at Sault Ste. Marie 
than through either the Panama or the Suez canals, 
will give a commensurate idea of the great impor- 
tance of this bridge. 

Reference has already been made to the 
method of erecting the heel trunnion type in the 
open position for the C. & N. W. Ry. Another 
example where the bascule span was erected in 
the open position is found in the Great Northern 
Ry. bridge over the entrance to the Lake Washing- 
ton Canal at Seattle. Washington, illustrated in 
Fig. 25. 

In this case it was unnecessary to maintain 
railway traffic and it was not particularly essential 
to maintain navigation, but the advantage and 
economy of dispensing with false work in the 
channel were sufficiently important to weigh in 
favor of erecting the bridge in the manner illus- 
trated. A view of the bridge in the final stage 
of completion is shown on the frontispiece of 
this catalogue. 

Fig. 26 illustrates the erection of the Eric 
R. R. bridge over the Cuyahoga River at Cleve- 
land. Ohio, without interruption to railway traffic 
oxer the existing -wing bridge which it replaced. 
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The new bridge was built in the 
open position, the counterweight 
being designed to clear the rail- 
way traffic in the open position 
(illustrating the method in use 
before the development of the 
wing counterweight system pre- 
viously described) ; the sections of 
the trusses and floor system were 
hoisted into place by a cable oper- 
ated derrick secured to the por- 
tion of the structure already built 
and moved up as the work pro- 
gressed. To facilitate construc- 
tion, the rail road, though a double 
track line, operated its trains on 
a single track at the bridge site. 
As previously noted, it is 
not always advantageous to build 
a bascule bridge in the open 
position, Fig. 27 illustrating the 
method of building the Northern 
Pacific Railway bridge in the 
closed position, over the Dwamish 
River at Seattle. Washington. In 
this instance, it was unnecessary 
to maintain navigation, as the 
channel had not been fully 
dredged. The bridge was built 
on timber false work and a tem- 
porary "run around" pile trestle 
carried the railway traffic during 
erection of the new bridge. 
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The advantageous features of the 
Strauss Heel Trunnion Type are sum- 
med up as follows: 

1. Moving leaf and counterweight 

mounted cm separate trunnions, reducing 

■ loading on a single 



2. Moving leaf trunnions located 
at heel of truss supported at foot of 

igular counterweight lor approach) 
.pan. giving maximum clear channel For 
lavigation, with minimum span length. 

3. Counterweight trunnions mount- 
ed at apex of triangular counterweight 
or hip of approach) span, allowing 
pace for counterweight above roadwa\ . 
■ntirely obviating use of pits in -nii- 



4. Triangular counterweight tower 
supported on two piers. One pier re- 
action equalling weight of moving leaf 
and the other equalling weight ol i oun- 

terweight. These .lead load pier re- 
ons .ire constant and vertical for all 
lions of bridge— avoiding necessit> 
either pier supporting combined 
dit of leaf and counterweight. 

eparate support of leaf and 

the pur reactions (referred 



inded 



Tie Strauss Bascule Bridge Company 








weight support ai hip ol 




approach span sin 




1 .III ., l|-,Cl| \\ llCIM' ill .1(1 




load n.ii Hon is the verti 




cal resultant of leaf, 




counterweighl and one 

li.ill 1 1 >i ' li p. in 1 h'.nl 


■ if, I 1/ x$Xl 


load ..1 lr.,1 and 


y>ffW F TTICT^T^^ffc JCULli'lil 


weigh) remains dead load 


AfbK /Rj\ OWV i4f^Ui* 


during operation nl In i< l-<< t 


M]i\\ L//j^J I/7V \/fyn "'Wvl 






-p.in urn im reased Single | 


■ ll j'S. - / I-.- ^W ,k ..•'«'•**•> 




pic struction advan- . 


- ■■■"'' p , ~ -^ - ■ , - - « <* \ *■■"■) 




tageous where long ap- j 
proach spans arc required ] 
and where watei is ver) 1 
deep. 


r sis i.i^^.Vv . 

9tB • J dniai.ii;. , 




7 Motion "t leal ro- | 




tative only, about center 




lot ati d 'i road ■ 

close ti> top "l pier, 

Furthermore, leal dir« tlj 


OVH DWAMISH RlVI 1, Si will V\ v~iiin..i.,v 


.in. hored to piei through 




medium -I liinininii .in.l iruni 


iii, ,n-. ai, iccurel) housed in journal bearings 


maximum stability and mi 


iimiiii wind arm, lined with phosphor bronze bushings, well lul>ri- 


n being local 


■d ai roadwaj level eaied, ndmin^ «r.ii iii a minimum, protected 


avoids opening oi gap in floor 


a~ bridge operates. against influence ol weather, lodgment ol dirt, 




with counterweighl etc. Trunnions /» their btarin 


span, or approach span, re 
than width -I truss chords 


luiring onl) single contact with pressure ilnlrihittetl met requisite 
, iting machiner) located in portal 


9 rhe vital part, of n 











The Strauss Bascule Bridge Company 



11. System of counterbalancing permits 

economical use of "wing" counterweights, one on 
each side of bridge, moving outside the range of 
bridge traffic, allowing economical erection of 



bridge in open position, on sa 
old bridge, without intcrfcrt 
traffic or navigation. 

12. Wing counterweights 
erator to be located under sunn 
and operating machinery, withe 
view from either the roadway < 



further allow op- 
roof with motors 
at obstructing his 




The Strauss Bascu/e Bridge Company 




Group IV. Direct Lift Type 

HE Strauss Direct Lift Bridge is so designed that the moving span 
in opening and closing travels vertically only, the floor of the 
bridge remaining in a horizontal position throughout operation. 
In other words, the movement is the same as in an elevator in 
a modern building, except that no cables are used in any part of 
the mechanism. Therefore, so far as the bridge span itself is con- 
cerned, the movement is quite dissimilar from that of a bascule 
bridge, although the counterbalancing and operating systems are 
quite similar to those employed in the various Strauss designs 
described in the preceding pages. 



The direct Lift Bridge is economical where 
low vertical clearance, above water, is required 
for navigation or where the span is long. Fig. 28 
illustrates the principle of the design, which com- 
prises a simple span (S). over the navigable chan- 
nel connected to a counterbalancing mechanism 
mounted on two vertical tower posts (R), supported 
on piers at each end of the span, and operating 
mechanism comprising four motor or hand driven 
pinions at each corner of the span, which engage 
vertical racks secured to the posts (R). 

The counterbalancing device at each end 
comprises a truss (F) mounted on the main trun- 
nion (T) at the top of post (R), one end being 
pivotally connected to the hip of the main span 
(S), through the agency of the hanger (H) and 



nity two independent 
counterweights. The larger counter- 
weight, above, is pivotally connected to (F) at 
the base and at the top is pivotally connected to 
the upper extremity of (H) by means of the member 
(BD), termed the counterweight link (L). The 
pivotal points (ABCD) form a parallelogram and 
the point (T) is located in the side (AC) of this 
parallelogram. The secondary counterweight is 
rigidly connected to (F) and its only function is 
to bring the center of gravity of the truss (F) into 
the fulcrum (T) so that (F) within itself is always 
in equilibrium about (T). 

Considering the bridge in a partially open 
position (shown at the right of the diagram), the 
forces acting vertically to the left of fulcrum (T), 
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ili must be counterbalanced, ai 
P, = weight of Yi of the 

applied at (E). 
P, = weight of the hanger 

its center of gravity (h ). 
I', = weight of }-., of the eon 

applied at (B). 
Considerthe three vertical fore 



is marked (g) ; however, there is a vertical force 
l\\'J. being ' 2 the weight of (L). applied .it (I).) 
and therefore a vertical force (YV,) must lie applied 

at (g 1 ) so located on (CD) that the resultant 

tone (W), of (W,) and ( W, ) will fall at point (g) 
and of such magnitude that the moment of (YV) 
about (T) will be e(|ual .\.m\ opposite to the moment 

.-I (P) about (T). The center of gravity of the 
concrete counterweight is therefore located at ig'l. 
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(G), -i located that 
>oul (T) will equal 
»ments I',. I'., and I' 
tins to locate a verti- 
-ide (CD) oi tin- paral- 

lonient about (T) will 
0. To find the point on 

ancing lone should be 
from point (G) through 
line (CD) which point 



The similar triangles (TAG) and (TgC) remain 

similar during the operation of tin bud... I,\ 
virtue of the parallelogram (ABCD) and, therefore, 
the horizontal moment arms (x 1 ) and In') ,.1 the 

ion-taut vertical forces (P) and (W) will always 
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mpleted in 1915. The as approach spans, one 75 and the other 85 feet in 

(i its vertical travel is length. The bridge was erected in the open position 

The clear width of and the counterweight trusses facilitated, to a large 

r spans also serve extent, the erection by the cantilever method. 
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As already referred to, the main span is 
operated by four pinions, located at each COmei 

of the span below the floor deck, engaging fixed 

vertical racks secured to the outside laics ol the 
tower posts. These operating pinions are ac dialed 

through shafting and intermediate gears, lis two 

11 horse power electric nioi. us located near the 

transverse Center line of the span and controlled 
from an operator's house at the center of the span, 
suspended from the tup chords above the liafln 

clearance line. One minute's time i i d 

in fully opening or closing the bridge. Emergency 
hand operation is also provided bj two turning 
levers at each end ol the span in the centra ol the 
roadway. Indicators are installed in the operator's 



support 
20 feet 



electric lights showing the 
the bridge. The operating n 

ally cut out by the movemi 
within 6 feet of the fully 

position, but a spring switi 
operator's house which, if he 

bridge tender to further open 
trically operated safety 
the approai li roadwaj a 
span, controlled from th 
electrically interlocked wi 
that the latter cannot be 



Summing up, the advantageous features oj the 
uss Direct Lift Bridge are at follows 

1. The design is ,, ,..,1 l.„ lung spans 

l \i>\\ \ (I I ii al i le. n, mi e I ..' igl 

parts are dim ll\ 



8. 



, n, ■■. 



alls 



I the 



ed an 



idg. 



•tihcr end ol the lifl from the weather, dirt, etc., reducing maintenance 

opi rator' hou i and to a minimum. 

the lifting motors so 5. The use of il hi ,i Lh.l I, , i 

erated until the gates permits support of the span at intermediati poinl 

III. a I, e opened again redll(ing the rl.nl lo.id -In • ,, n d I . ,, 1 1 1 1 ., I 1 1 |g 

jed. erection 

6. All parts of the strut tine are ol equal 
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Comparison of Bascule With Horizontal Swing Bridge 

There are, and always will be, conditions where the swing bridge can be advantageously 
used, but 11 in no longer safe to assume that the bascule is not the cheapest and best 
solution even where in past years the reverse has been the case. For instance, in a broad 
river, where approach spans are required on either side of the channel, it is still maintained 
by some that there could be no economy in anything other than the swing. However, 
it the water is deep and the foundation- difficult, the saving in substructure and draw- 
protection possible m the bascule may so far outweight any economy of the swin U in the 
superstructure as to leave the advantage with the former. 

/;/ general, the advantages of the bascule over the swing may be summed up as follows: 



The 



■ pur 



v span protec- 
tion ot i Ik- swing bridge an- eliminated. These 
are especially objectionable in narrow channel-, 
can-inn eddying current-, hindering navigation, 
and obstructing the How, while the draw protection, 
il not maintained, causes damage to passing boats, 
with resultant expensive lawsuits. 

2. Future addition of immediately adjoin- 
ing bridges or additional track- on either or both 
sides oi existing bascule bridges i- obtainable, 
which is impossible in case swing bridge 

3. l-or small vessels, the bascule need only 
open far enough to give sufficient vertical clearance, 
wherea- the -wing bridge must be opened fully in 



The r 

width of navigable channel 
pa-age. which i- obvioi 



- that the 



.rallar 



foil. 



/ up a 
ws that 



passage of vessels and resumption of traffic results 
than with the -wing bridge. 

5. In a double-leaf bridge the bascule offers 
barrier against highwas i 
oil the roadway into the river, a < la— <>l a. . Id. nt- 
common with the -wing bridge. 

5. The bascule can be creeled without in- 
terruption to land or water traffic. 

7 The bascule does not encroach on ad- 
jacent property or dot ks and does i 
the operator from shore when open. 

8. In railroad bridges, inhered rail joints 
be u-cd without the necessity of rail-lifting 



devic 



All : 
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Operating Equipment and Safety Devices 



While the operating equipment and safety devia 
in the preceding pages, it will be of further interest to 
upon these important features as applying in general 




;s have already been touched upon 
summarize and elaborate somewhat 
to all STRAUSS Bridges. 

"Operating Equipment and 
Safety Devices," comprise the 
following main items: 

Operating machinery. 

Brakes. 

Locks. 

Bumpers and Buffers. 

Operator's House and Con- 
trols. 

Gates and Signals. 
Y. Roadway Floor. 

The above embody special 
features, suggested by our expe- 
rience and practice, which con- 
tribute materially to the ease 
and safety of operation and to 
the general efficiency and econ- 
omy of the bridge as a whole. 
1. OPERATING MACHINERY. 
The operating machincn comprises a 
prime mover, geared loan operating 
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rack, attached to each truss, or girder, of the moving 
leaf and connected through an equalizer in order 
to produce an equal pull at the points of attach- 
ment to the movable leaf. The operating machin- 
ery is usually symmetrica) about the longitudinal 
center line of the bridge. Cast steel gears, with 
cut teeth, reduce friction and give the best oper- 
ating results. 

The operating rack, either straight or curved, 
as above referred to, is attached to the moving 
leaf, but the operating machinery of all Strauss 
bascule bridges built in recent years is located on 
a stationary part of the bridge, suitably housed, 
adjacent to or under the same roof with the opera- 
tor. Fig. 31 illustrates the interior of the operator's 
house of the Chicago & Northwestern Railway 
3-track bridge, illustrated and described on pages 
29 to 39. In addition to the bridge operating 
machinery, the house also contains the inter- 
locking machine for all tracks leading to the 
bridge. This itleal location and support of the 
operating machinery permit accurate alignment 
of the bearings and shafting and the free and 
reads- inspection and care of the machinery, inde- 
pendentl) of tin- movement or position of the 
leaf, and permit the electrical connections to be 
more readily installed and maintained. 

In Straus- Direct Lift bridges, the operating 
machinery i- located on the lift span and the rack 
is secured to the towers, but the maehinerv remains 
in a horizontal position throughout movement and, 
therefore, is not objectionable. 

The driving power is generally furnished by 



electric motors, but where electric power is not 
available direct gasoline engine operation or electric 
motors supplied from a gasoline generator set, with 
storage battery, is provided. For the smaller 
bridges, where operation is not too frequent, hand 
power operation is used, with satisfactory results. 

As secondary, or emergency power equip- 
ment, in case the main source of power is cut off. 
direct gasoline engine drive or a gasoline generator 
set to supply current for the main motors, or hand 
operation, is used. Where two independent elec- 
tric power lines are available, other secondary- 
power equipment may be omitted. 

The operating machinery is designed to 
overcome the friction, inertia and the winrl and 
the normal speed of opening or closing averages 
from 1 to 2 minutes. The secondary or emergency 
equipment is usually designed to operate the 
bridge in slower time since its use is infrequent. 

2. BRAKES: Strauss bridges are equipped 
with both service and emergency brakes for 
arresting the movement of the bridge. The 
service brakes are used under ordinary conditions 
and the emergencv brakes, as the name implies, 
are Used for extraordinary conditions, as for 
instance, any failure of the service brake in case 
of an unusual unbalanced load on the bridge 
such as snow or a high wind. 

The service brakes on electrically operated 
bridges are usually operated by a solenoid, i. e , 

an electro-magnetic device. They are usually 

manufactured and furnished by the makers of the 

standard types of electric motors and are i ted 



, ,,,, . ,, 
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of operation, it can be kept out of action at the 
will of the operator. 

The air operated emergency brake acts en- 
tirelj independently of the operating machinery 

and is best adapted for use on our larger and 
heavier bridges. Fig. 32 illustrates this type of 
emergency brake on the Delaware, Lackawanna <N. 

Western R. R. (heel trunnion) bridge at Buffalo. 

The braking force is applied directly on the llaiigc- 

of the operating struts, the brake mechanism 
being mounted on the operating strut guide. 
Fig. 33 illustrates a similar installation on the 
C.reat Northern Railway (heel trunnion) bridge at 
' rake shoes are made 

iges ol the operating 



In bridges 
engines or hand powei and 

crated bridges, hand brakes 

the solenoid brakes, 
es are operated either In- 
air or by weighted levers, 
lergencj brake 
intermediate gear -haft as close to cne 

operating pinion a- convenient in order to insure 
as direct action a- possible, without depending 
on the intermediate gear- and shafts: moreover 
these intermedia.,- eear- and shaft- are thus 
relieved of con-e M u,,,( ev> . -ive braking stress. 

While the emergencj brake is designed to set 
automatically in case th< electri< power is cut 

off either bj accident or during normal process 
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a pedestal casting bolted to the shoe. The lock 
can also be operated by hand. 

In double leaf cantilever bridges, a motor 
driven lock is provided at the center of the span 
which holds the leaves in true alignment and 
further causes them to deflect equally under live 
load, reducing relative vertical movement between 
the ends of the leaves to a minimum. The lock 
is further designed to allow adjustment so that 
any wear due to longitudinal movement can be 
readily taken up. The opening and closing of 
the lock are independent of the opening and 
closing of the leaves, i. e., the leaves <lo not have 
to be operated simultaneously either to unlock or 
to lock them. If, therefore, the operating machin- 
ery for one leaf should become deranged, or if it 
becomes otherwise necessary to place one leal 
out of commission, no delav or special provision 
is necessary to unlock the leaves. 

The center locks of the Canadian Pacific Rv . 
International Bridge at Saull Ste. Marie, Michigan 
(see page 39), convert the tWO leasts into a single 
span when closed. These locks i ompression locks 
in the top chords and tension locks in the bottom 
chords — are simple and direct in action and their 
use is, in part, responsible for the successful opera- 
n of this double leaf railroad bridge of a span 



length, 336 feel 
sidered impra< 
for the longest 
Rail Loci 
required in S 
mo> ing set tiori 



is, hitherto 
holding the record 
• in the world. 



on the fixed sectio 



either by means of dovetail castings or mitered 
joints. The movement of the rail is integral with 
the leaf and no separate moving parts in the joints 

4. BUMPERS AND BUFFERS: Bumpers 

are provided to finally arrest the movement of the 
span in opening, if for anv reason either the service 
or emergency brakes fail. They consist of oak 
blocks backed by stilfener angles and plates, and 
in the heaviest bridges by springs, secured to a 
fixed portion of the bridge against which the 
truss or girder of the moving leaf bears at the 
extreme open position of the leaf. 

A buffer is provided in our heavier bridges 
to absorb shock in closing the bridge. It consists 

ordinarily of a pneumatic cylinder, secured to the 

front end floor beam at the (enter line of the 
bridge, the piston rod of which strikes a metal 
plate bolted to the pier. The piston thus com- 

presses the air in the cylinder, the pressure of which 

is regulated l>\ an exhaust \.il\e in the evlinder 
head. In opening the bridge the piston rod 
proje i - H -ell ]i\ gr,i\ ii 
from the bottom of 

maj be partially seen i 

."). OI'KRATOR* 

MKNT: The Opera* 

apparatus for the com 

of the structure. T 

switchboard on which 

mi ondarv switches, cir 

instruments, the controllers for the main leaf 

motors, i ontrollers for the motors, Ii 



having lice egress 

ider fins device 
ES \\l> EQUIP- 

B contains all the 

trol and operation 
ides the electric 

ted the main and 

breakers and recording 
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trolling valves lor the brakes, controller* lor road- 
way and sidewalk gales, indicator* showing stic- 
i c— i\ r positions of I he bridge and siren or whistle, 
for signalling navigators. Fig. 35 illustrates an 
interior view of an operator's house of the Jackson 
Street Bridge, Chicago (see page 20). and Fig. 
31. aliv.uK referred to, illustrates an interior view 
of the operator's house of the Chicago & North- 
western Ry. bridge at Deering. Chicago, (See 
pages 29-34). In the former, the operating machinery 
proper is located beneath the roadway, in the 
latter, both the operating machinery and inter- 




locking mechanism for the railway track- are 
located in the operator's house itself. 

Frame houses are the least expensive, though 
there has been a tendency in highway bridges to 
erect more substantial and ornamental operator's 
houses and a considerable number of our highway 
bridge- are equipped with operators' house- of 
concrete or stone, as illustrated in the preceding 
pages. This is the tendency now as well in railway- 
bridges, of which the Chicago cX: Northwestern 
Railway bridge above referred to is an example. 
Where it is inconvenient to locate the machinery 
in the operator - house, it is located in separate 
waterprool enclosures adjacent or close at hand. 
The controllers and switchboard are con- 
veniently located in the house so as to enable 
the operator to command a view of the switch- 
board as well .is of the river and the roadway 
or railway. In addition to manual control of 
the bridge, electrical contacts operated by the 
movement of the bridge itself, automatically 
-top the motors in the nearly open and nearly 
dosed position-. In like manner, the lock- 
motor is controlled in it- limiting positions. 
Should the operator neglect to properly control 
the movement of the bridge and locks, the 

automatic contacts would thus prevent move- 
ment too far in either direction. Moreover, 
the electric circuits of train signals or high- 
way gates, locks and leaf motors are inter- 
locked to prevent operation of either except in 
cornet sequence. The indicators are either me- 
chanical or electrical, or both, and show the 
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operator the exact position of the leaf at all times. 
Similar indicators are provided lor the center and 
end locks. Double leaf bridges can be either 
controlled h\ one operator or by two operators. 
In tin' former case, a submarine cable connects 
the electrical equipment between the two leaves 
and in the latter .1 bell signal system between 
operators insures harmonious control. Two opera- 
tors are desirable only when traffic is highly con- 
gested and navigation frequent. 

6. C.\TKS.\\I>MC,\A|.S: Intheoperation 
of a movable bridge, protective and signal devices 
are required, both for the traffic on the bridge and 
navigation. In highway bridges, the traffic is 
more difficult to cope with than in railway bridges, 

since interlocking signals and derails arc used, just 

In Strauss double leaf highway bridges, the 
leaves when opened themselves form an excellent 
protective barrier against traffic going off the 

approaches into the river, and there are Ian 

gerous pits or traps in the approach floor caused 
by the opening of the leaves. However, the 
ordinary railwav crossing gate is usually installed 

to serve more as ,1 warning to slop traffic on the 
bridge, prior to opening, rather than to serve as 
a positive barrier. These gates, as already re- 
ferred to under (5), are controlled in the op< rator's 
house usually by electricity and have proven satis- 
factory for the purpose. Visual and audible 

signals consisting of electric "stop" signs, or 

"danger" signals, and bells, or gongs, are also 
installed .is extra precautions on busj bridges 



On single leaf bridges and direct lift bridges 

where traffic is heavy, various types of gates have 

been used heavy enough to bring oncoming traffic, 
which ignores signal-- or has gotten beyond control 

(particularly automobiles) to an actual stop. 

Recently, a yielding barrier has been developed 

and installed, designed to stop automobiles grad- 
ually and which, when the automobile is backed 
away returns to normal position. 

Navigation signals consist of either electric 
or oil lamps, or both, equipped with red lenses, 
placed permanently on the channel pier or fenders. 
Fig. 34 (b) illustrates one form of navigation 

signal, 011 the bridge itself, consisting of two lenses, 
One red and one green, 1 uived ill the arc ol .1 

circle with a lamp suspended from the center 

arranged to show red. denoting "danger," when 
the bridge is closed. As the bridge opens the 
lamp hanging plumb, and the lenses moving 
through the same angle as the bridge, the color 

changes to green denoting "clear" .11 the position 

of the bridge, when the vessel can proceed 
through the open draw in safety. Ill addition to 
the indicators in the house, referred to under 5, 
a targel (which also shows in this view I aids the 
operator in properly seating the bridge. A system 
of whistles or blasts of sirens in tile house and 
on the vessels enables the bridge operator and 
the navigator to exchange signals for opening 
thi' bridge. 

7. ROADWAY FLOOR: The floor of the 
movable section of a bascule bridge assumes 
especial importance because of its effect upon the 



ipany 



■ 
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Maintenance 



Movable bridge maintenance involves, in 
addition to ordinary bridge maintenance, only 
the care of the operating machinery and of the 
"elements of movement." In Strauss bridges 
neither of these require more than ordinary 
skill and effort. The operating machinery, as 
hereinbefore described, includes only mechanism 
such as is customary in good machine practice, 
while our "elements of movement," as already 
explained, possess the fundamentals of simplicity 
and efficiency. The only requisite, therefore, 
for the maintenance of our bridges in good 
operating condition, is ordinary care and 'adequate 



Considering the magnitude of these machines 
and the service they perform, the maintenance 
required is so light as to involve no hardship or 
undue expense upon those who operate these 
structures. In consequence, our bridges have 
established uniformly low maintenance records. 
We quote above extract from the records of 



the Wheeling & Lake Erie R. R. Co., taken after 
nine years' service of this Strauss bridge, across 
the Cuyahoga River, at Cleveland, Ohio. 

This being the pioneer Strauss bascule with 
details not perfected to the same degree as at 
present, makes this record all the more striking. 

Aside from lubrication, trunnions, when 
properly erected, require no attention throughout 
the life of the bridge. Nevertheless, our bearings 
are so designed that both bushings and trunnions 
may be replaced or adjusted, should occasion arise. 
For instance, on the Chicago & Northwestern 
Railroad bridge over the Chicago River near 
Kinzie Street, which was built in 1908, weighing 
over 2,000 tons including counterweight, the 
imperfect alignment of one of the trunnions, 
present from the date of its erection, was corrected 
in one hour's time, after 10 years of satisfactory 
service under an intensity of operating and traffic 
conditions present in but few movable bridges. 

Although Straus* bascules have, in recent 
years, set new limits of size and weight, neverthe- 
less trunnion efficiency, coupled with sub-division 
of reactions, counterweight control, and other 
cardinal features of the Strauss type, still achieve 
low first costs and low maintenance costs, so that 
the trunnion and the Strauss bascule together 
stand for excellence in bascule bridge service, and 
constitute in themselves a guarantee of depend- 
ability and safe and enduring performance. 
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Strauss Cantilever Swing Bridge 

4S supplementary to our bascule and lift types of 

J-\ movable bridges, shown in this Catalogue, we have 

recently developed a new type of horizontal draw 

span our Cantilever Swing Bridge- which reduces the 

length oi the- arm-, eliminates the continuous girder action 
and consequent ambiguity, and substitutes for the radial 
drum, rollers, spiders, rack and center-bearing disc, a 
series ol motor-driven trucks, effecting a gain in both 
efficiency and economy. This design completes the series 
ot Strauss Operating Bridges, placing us in position, where- 
ever .1 movable bridge is involved, to serve our clients 
through the medium of advance,! types of all classes. 
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Partial List of Strauss Bascule and Direct Lift Bridges 
In Use and Under Construction 

GOVERNMENTS U. < 



59 ft. 8 in. Single Leal Bridge over the Ship Lock in 
St. Andrew's Dam at Winnipeg, Man. Completed: 1913. 

DEPT. OF RAILWAYS AND CANALS. 165 ft. 
Single Leaf Bridge over Lachine Canal at Rockfield, One. 
Completed: 1914. 

108 ft. Single Leaf Bridge over Trent Canal at Camp- 
bellford, Ont. Completed: 1914. 

73 ft. Single Leaf Bridge over Trent Canal at Welling- 
ion Street, Lindsay, Ont. ( ompleted: 1911. 

Sweden 

GOVERNMENT OF SWEDEN. 61 ft. 8 in. Single 
Leaf Bridge o\er Tmllhaetie ( anal. Combined Highway 
Bridge and Emergency Dam. Completed: 1917. 



DEPT. OF PCBI.H WnKKM;MM lil.M olsWI 
DOMINGO. 83 ft. Single Leal Bridge over Ozama Rivi 
Total length of structure, 612 ft. Completed: 1917. 



Completed: 1916 

94. ft. Single Leaf Bridge over Inland Waterwav at 
North Landing, Va. (Duplicate of above). Completed: 1916. 

U. s. GOVERNMENT, 168 ft. 6 in. single Leaf 
Pedestrian Bridge over Mattawoman Creek al the Naval 
Proving Grounds, [ndianhead, Md. Completed: 1917. 

1. S. NAVY YARD, DEPARTMENT < >!■ PI BLK 
WORKS, MARK ISLAND, CALIFORNIA. 94 ft. Single 

■' I Highway and Single Tr.uk Railway Bridge 



J front Mar 



o Vail, P 



CONNECTICUi STATE HIGHW U COMMISSION. 

53 ft. Single Leaf Bridge over Saug.lt ink River at Slate 
Street, City of West port, Conn. Completed: 1917. 



ILLINOIS ST.-YIE IIIGIItt \N COMMISSION. 117 

2 in. Single Leal Bridge m it Illinois River al Ottawa, 

. Completed: 1910. 

MARYLAND STATE ROAD I OMMISSION. 51 ft. 
r ( oilier Creek at Annapolis, Md. 



: 1915. 
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over H. 
4 



COUNTIES 
... COUNT 
Beach Thorc 

72 ft. 6 in. Double Leal Bridge over Broad Thorofare 
Somcrs 1'iiini London Blvd. Completed: 1916. 

BALTIMORE COCXTY, MD. 32 1 1 . 3 in. Single Leaf 
dge over Back River. Completed: 1912. 
BERC.LN COCXTY, X. I. 48 ft. Single Leaf Bridge 
viver Edge. Completed: 1914. 
Bridge over Overpeck Creek at 



OCXTIES, > 



REKoL 
115 ft. Singl 
Total length 

BERGE 
Single Leaf 



65 ft. Single Leaf Bridge over Newton Creek ai 
Broadwav, Camden. Completed: 1915. 

CALL MAY ( OCXTY, X. |. 72 ft. 6 in. Double Lea 
Bridge over Inland U ,nn. n ,,n ( ountv Road from Occar 



Bridge over Darbv Creek at La/aretlc Road, Media. Total 
length of structure, 232 ft. 8 in. Completed: 1908. 

HAMILTON (DIATV, OHIO. 50 ft. 6 in. Single 
Leaf Bridge over Miami A Erie (anal at Lockland. Com- 
pleted: 1908. 



JACKSON AND CADSLX Col XTIES, FLA. (See 
"Highway Bridges— State and Federal Governments.") For 
Florida State Highway Commission. 

LAKE COUNTY, IXD. 83 ft. Double Leaf Bridge 
over East Chicago ( anal at 151st Street, East Chicago. 
Completed: 1916. 

MIDDLESEX COCXTY, X. J. 75 ft. Single Leaf 
Bridge over South River, South Ambov, New Brunswick 
Road. Completed: 1916. 

55 ft. Single Leaf Bridge over Delaware & Raritan Canal 
at New Brunswick, N. J. 

MONMOUTH COUNTY, N. J. 60 ft. Double Leaf 
Bridge over Mattawan Creek at Kcvpon. Completed: 1916. 

60 ft. Double Leal ltr„l sl over Shark River between 
Avon and Belmar, N. J. 

MONROE COUNTY, N. Y. 180 ft. Double Leaf 
Bridge over Genesee River at Suit son Street, Charlotte 
Completed: 1918. 

MUSKINGUM COUNTY, OHIO. 75 ft. Single Leaf 
Bridge over Muskingum River at 6th Street, Zanesville. 



XI li l-> COCXTY, TEXAS. 42 ft. Single Leaf 
Bndg foi Corpus I hristi Causeway. Completed:' 1915. 

-V l< AMI Vlo COIN I Y, ( AI. 226 ft. Double Leaf 
length of structure, 380 It. Completed: 1916. 

SACRAMENTO AND SOLANO CO! XTIES, CAL. 
226 ft. Double Leaf Bridge over Sacramento River at Rio 

s\< RAMENTO COUNTY HIGHWAY COMMIS- 
SION. 226 ft. Doul.l, Leal Bridge ox , r Sacramento River 
at Islelon. ( al 

SNOHOMISH COCXTY, WASH. 112 ft. Single Leaf 
Bridge over EIh -, sl,, U eh ai Lot 4, Set . 3, Twp. 28, X R 5 E 
Completed: 1913. 
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STARK COI NTY, olllo. 31 ft li in. Singh Leaf 

Bridge. 1(10 I. wide, over Ohio „\ I n, ( anal al M.,s.,llon. 

( ompleted: 1914. The widen Boscult in the world. 

.ION COUNTY. N. I 85 ft. single Leal Bride., 

t. Elizabeth. Completed: 
1916. 

78 ft. Single Leaf Bridge over Elizabeth River al First 

street, Elizabeth ( ompleted: 1910. 

58 ft. Bin. single Leaf Bridge over Elizabeth Kiver a, 
South Street, Elizabeth. 

155 ft. Single Leaf Bridge over Elizabeth Kive, al s,,„lli 
Front Street, Elizabeth. 



58 ft. Single Leaf Bridge 
over Wicomico Kiver at Camden Avenue, Salisbury. Com- 
pleted: 1915. 

51 ft. 10 in. Single Leal Bridge mer Wicomico River at 
South Division Street, Salisbury. Completed: 1915. 

CITIES 
Canada 
IBERVILLE, TOWN" OF, QUE. 44 ft. 3 in. Single 
Leaf Bridge over Richelieu Kiver. Completed: 1916. 

On \W.\, CITY OF, ONT. 88 ft. Dirol I. ill lhi,i»v 

over Rideau (anal mar Pretoria Ave. Total length ol 

, , 200 li. Completed: 1918. 

(II EBF.C. ( 1 1 Y OF, Oil:. 149 ft. single Leaf Bridge 

over St. Charles River (Dorchester Bridge). Completed: 

1915. 

149 ft. Single Leaf Bridge oxer St. Charles River 
(Druin Bridge). Completed: 1914. 

85 ft. 6 in. Single Leal Bridg. over St. I harles kiver. 

(Bickell's Bridge.i Completed 1916 

ST. JOHNS, KlWN ill III I 84 It 9 in. Single Lea" 



r (ban 



: 1916. 



jointly by City and Toronto Harbor Commission.) Com- 
pleted: 1918. 

WINNIPEG, CITY OF, MAN. 112 ft. 6 in. Double 
Leaf Bridge over Assiniboine River al Osborne Street. 
i ompleted: 1914. 

HAVANA, CITY OF. (See "Highway Bridges- 
Municipal and other Corporations"). For Jose Lopez 

Ro.lrig.iez and Kaymon 1). Mendo/a. 

Denmark 
COPENHAGEN, CITY AND HARBOR BOARD OF 
DENMARK. Knippeb Bridge, 109 ft. 2 in. Double Leaf 
Bridge. Completed: 1909. 

PETROGRAD, CITY OF, RUSSIA. Palace Bridge, 
209 ft. Double Leaf Bridge, 90 ft. wide over Neva River. 
The most elaborate ba-i ule bridge in the world, lea. line 
directly to the former ( zar's famous Winter Palace. Com- 
pleted: 1916. 

Sweden 
CITY OF STOCKHOLM, SWEDEN. Klaraviken 
Bridge. 61 ft. Double Leaf Bridge, 63 ft. wide. 

United States 
ANN M'OLIS, CITY OF, MD. (See "Highway Bridges 
—State Governments"). For Maryland State Road Com- 

BOSTON, CITY OF, MASS. 103 ft. Single Leaf 

Bridge over Mystic River at Allord Street. (Built by 
Boston Elevated" Kv. for highway use. Completed: 1917. 

BRIDGEPORT, CITY OF, CONN. 155 ft. Double 
Leaf Bridge over Pequonnock Kiver al S(ratford Avenue. 

96 ft. single Leal Bridge over Pequonnock River at 
i, rami si, eei, Total length ol structure, including ap- 
proaches, 1,150 ft. 

91 li. single Leal Bridge over Pequonnock River at 
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CHICAGO, CITY, 
mrr South Brand 
pleted: 1910. 

240 ft. Direct 
River at Twelfth ! 
i Plans prepared.) 

Rivera, jacks'.',, Mm-, 
operated by City.] One „l the n 



, ILL. 193 ft. Double Leaf Bridge PORT HIRON, CITY OF, MICH. 82 

■ago River at Polk Street. Com- Leaf Bri.lge, 65 ft. u id. , ,,,,-r Black River a, ' 

>mpleted: 1914. 

SAN" FRANCISCO, CITY OF, CAL. 

af Bridge over Channel Stree, Waterway at 



>mplctcd: 1916! 

FALMOUTH, TOWN OF, M. 
idgeover F.el Pond Channel at \\ 



40 ft. Single Leaf 
Hole Completed: 

CITY OF, WIS. 74 ft. Single Leaf 






u, i . o mi ^,ng„ i.e.,, nn.lge ove, \,-» Basin (an. 

a, W-t End Park. Total lenel I, of s, r„cl ure 194 ft. I Fo. 

Bridge I, nil, I ,\- N,-w Oil, -.,,,-. R-, „\ I ,. Co - „»,.,] | lx (j lv 
Completed: 1916. 



I Fool 

Citj 

Bridges 



MUNICIPAL AND OTHER CORPORATIONS 
GRANITE AVENUE BRIDGE COMMISSION. 

R'l"-. -' "t,„~ < "■- "I Oiiim \. Toun of Mill,,,,, and Counties 
oi Norfolk and Suffolk Mass 70 ft. Single Leaf Bridge 
over Neponsel R ret Granite Ave. Completed: 1914. 

island iili.,11 is ov seaside park bridge co 

o-Ol s,„ s l,-Leal Bride. m,r Barnega, Bay a. Island Heights, 



'LEAsI RE PIER CO. 104 ft. 6 i,i 



losl, l.ol'FV RODKK.CEZ AND KAY.MON D. 
\ii.ND, ,/ \ in ft. Double I.,-,,, Bridge ovei Umendares 
K '*' r ■■' ll.uan.., ( uba. Ioial length of structure. 419 fl . 

SANITARY DISTRICT OF CHIC AGO. (See "High- 
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COMBINED HIGHWAY AND 
RAILWAY BRIDGES 



CANADIAN PACIFIC RY. 186 Ft. Single Leaf, 

Double Deck Bridge over K.i niiin-i i. ] ui . River al Ft. William, 
Ont. Double Track railwaj on lower deck and 29 ft. road- 
way on upper deck. Completed: 1914. The first Pantile 
Deck Bascule in the world. 

GRAND TRUNK PACIFIC R. R. 105 ft. 6 in. Direct 
Lift Bridge over Fraser River at Fori I ,corge, B. C. Single 
Track R. R. and two 12 ft. roadways. Completed: 1914 



Egypt 



CITY OF STOCKHOLM, SWEDEN. 131 I" 
Single Leaf, combined Highway and Railwa> Bri, 
Inloppskanalen Canal at Danviken. 

United States 
Vic HISON, rOPEKA & SANTA FE SYSTE 
SOUTHERN PACIFIC CO. 105 ft. Single Leaf 



RAILWAY BRIDGES 

Canada 
LT1 
I touble I 'rai k Bridge ove 

Man. Completed: 1912. 

(Freight tracks) 101 ft. Single Leal", Double Track Bridge 
over Assiniboine Riveral Winnipeg, Man. Completed: 1914. 

96 ft. Single Leal, I),, able Track Bridge oxer Raiin 
Lake, Ont. Completed: 1914. 

CANADIAN PACIFIC RY. 336 ft. Double Leaf, 
Single Track Bridge over New U s. ship ( anal at Sault Si, . 
Marie. Completed: 1914. The longest Double Leaf Bascule 
Undue in the world. 

108 ft. 1 in. Single Leaf, Double Track Bridge over 
South Saskatchewan River near Medicine Hat, Alberta. 
Completed: 1913. 

DEPT. OF RAILWAYS AND CANALS. 83 ft. Single 
Leaf, Single Track Bridge over Trent Canal for < .rand Trunk 
Ry. Completed: 1913. 

GRAND TRUNK PACIFIC RY. 55 ft. Single Leaf 
Single Track Bridge over Ky-Ax River. Completed: 1914 

IIXKROK COMMISSIONERS OF QUEBEC. Cross 
Wall Bridge over Entrance to Princess Louise Docks at 

Quebec. 88 It single Leaf. Single Track Bridge, , 

pleted: 1912. 

NATIONAL TRANSCONTINENTAL RY. 129 ft. 

6 in. single Leal, Double 'brack Bridge over Red River al 
Winnipeg, Man. Completed: 1912. 

MV.ARA. ST. CATHERINES & TORONTO RY. 

a:', ii li ,i, smgle Leal, Single Track Bridge oxer Well.,, id 
I anal feeder. Completed: 1911. 

Norway 
NORWEGIAN STATE RYS. 131 ft. i\i in. Single 

Leal. Double I rack Bridge al Troiulhieni, Noru.iN. Com- 
pleted 1917. 
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Panama Canal Zone 
ISTHMIAN CANAL COMMISSION. 104 ft. 85£ in. 
Single Leaf, Single Tr.u k Bridge over C.atun River at Colon, 
Panama Canal Zone, for Panama Railroad. Completed: 

STATE RAILWAYS OF SWEDEN. 137 ft. Wi in. 
Single Leaf, Single l'ra. k Bridge over Trollhaette Canal. 
< ompleted: 1916. 

Mexico 
TAMPICO-PANUCO VALLEY RV., MEXICO. 97 

ft. 6 in. Single Leaf. Single. Tr.uk Bridge on Estero Topila 
Section. Total length of structure, 196 ft. 6 in. 

United States 
ATCHISON, TOPEKA & SANTA EE SYSTEM 
I Houston Belt & Terminal Rv Co. i 111 ft. 6 in. Single Leaf 
Single Track Bridge over Buffalo Bayou at Houston, Tex 



ATLANTIC (OAST LINE RV. AND SEABOARD 
AIR LINE RV 111 ft. 6 in. Single Leaf, Single Track 
Bridge over V E. Cape Fear River at Hilton, N. C. Com- 
pleted: 1916. 

BALTIMORE: t V OHIO R. R. IS. I. R. T. R. R.) 50 
It. 3 in. Single Leaf. DouMc Track Bridge over Bodine Creek 
at Richmond, Slatcn Maud, N. V. Completed: 1907. 



Oft. single"! eal.^'vmhle Track Brid 
ial. Completed: 1914. 

74 ft. Single Leaf, Double Track Bridge a 



1 East I 



. Mas 



BOSTON & MAINE R. R. 65 ft. Single Leaf, Double 
ack Bridge at Manchester, Mass. Completed: 1911. 
65 ft. si„g| c . Leaf, Double Track Bridge over Saugus River, 
anchester, Mass. Completed: 1912. 

leLeaf, Double Track Bridge over Saugus River, 

(Duplicate). Completed: 1912. 
l. Single Leaf, Double Track Bridge over Squam 
loucester, Mass. Completed: 1911. 
BOSTON ELEVATED RV. 70 ft. Single Leaf, Double 
' mpletcd: 1912. 

River. Maiden & 



it Lynn, Mas 



; Bridge over Charles 



t. single Leaf Bridge over 

Extension. Completed: 191Y. 

ird St. Bridge. (See ■'Highway Bridges," City of 



plet. 



Ohio. Completed: 1912. 



CAPE COD CONSTRUCTION CO. 159 ft 4 in 
Single Leaf, Double Tr,„ k Bridge oxer ( ape Cod Canal at 
Buzzard's Hay, Mass., for N. V., N. H. & H. R. R. Com- 
pleted: 1910. 

C, C, C. & ST. L. R. R. CO. 175 ft. Single Leaf, Single 
Track Bridge over Cu> ,1... I . . , , i, .'.,,,,1 

CHICAGO ec NORTHWESTERN RV. 180 ft. Single 
Leaf, Three Track Bridge over North Branch Chicago River 
at Deering (Chicago., (ompleted: 1916. 

170 ft Single Leaf. Double Track Bridge over North 
Branch t hicago River at Kinzie Street, Chicago, III. 
( ompleted: 1908. 

CHICAGO & WESTERN INDIANA R. R. 186 ft. 
Single Leaf, Dual. I, l'ra. k lin.lg, ,.ur (alu met River at 
^outh Chi, ago, III. ( ompleted: 1912. 

DELAWARE, LACKAWANNA & WESTERN R. R. 
125 It. Single Teat, Double Track Bridge over Buffalo River 
at Buffalo, N. V. Completed: 1915. 
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• ERIE R. R. 180 ft. Single Leaf, Double Track Bridge 
over Cuyahoga River at Cleveland, Ohio. Completed: 1911. 

(New York Div.). 151 ft. Single Leaf, Double Track 
Bridge over Hackensack River. Completed: 1911. 

(New York Div.), 151 ft. Single Leaf, Double Track 
Bridge over Hackensack River. (Duplicate). 

(N. Y. S. & W. R. R.i 55 ft. 5 in. Single Leaf, Double- 
Track Bridge over Overpeck Greek at Little Ferry, N. J. 
Completed: 1911. 

FLORIDA FAST COAST RY. 63 ft. 6 in. Single Leaf, 
Single Track Britlge over New River at Ft. Lauderdale, Fla. 
Completed: 1910. 

63 ft. 6 in. Single Leal, Single Track Bridge over Pablo 
Creek. (Duplicate of New River Bridge at Ft. Lauderdale, 
Fla.) Completed: 1911. 

63 ft. 6 in. Single Leaf, single Track Bridge over St. 
Johns River, Volusia County, Fla. (Second duplicate of 
New River Bridge at It. Lauderdale, Fla.) Completed: 1912. 

GREAT NORTHERN RY. 206 ft. 7 in. Single Leaf, 
Double Track Bridge over Sainton Ba\ W aterway at Seattle, 
Wash. Completed: 1914. 

ILLINOIS CENTRAL R. R. 99 ft. 3 in. Single Leaf, 
Single Track Bridge over Galena River at Galena, 111. Com- 
pleted: 1914. 

99 ft. 3 in. Single Leaf, Single Track Bridge over New- 
Basin Canal, New Orleans, La. (Duplicate of bridge over 
Galena River). Completed: 1916. 



MISSOURI PACIFIC RY. (St. L. I. M. & S. R. R.) 
38 ft. 10 in. Single Leaf, Single Track Bridge over Black 
River. Completed: 1907. 

NEW ORLEANS RY. & LIGHT CO. (See "Highway 
Bridges," City of New Orleans.) 

NEW YORK CENTRAL LINES. 159 ft. 4 in. Single- 
Leaf, Double Track Bridge. (Duplicate of N. Y., N. H. & 
H. R. R. Bridge oxer (ape Cod (anal at Bu/.zard's Bay, 
Mass.) at Ashtabula Harbor, Ohio. Completed: 1911. 

132 ft. 1% in. Single Leaf, Double Track Bridge over 
Buffalo Creek at Buffalo, V V. Completed: 1913 

125 ft. Single Leaf, Double Track Bridge over 



77 ft. Single Leal B 



r Big B 



I Allen, 



Miss. Completed: 1917. 

260 ft. Single Leaf, Double Track Bridge over South 
Branch of the Chicago River at Chicago, 111. ( The longest 
single leaf bascule hridge in the world.) 

INTERNATIONAL & GREAT NORTHERN RY. 
110 ft. 6 in. Single Leaf, single Track Bridge over Buffalo 
Bayou at Houston, Tex. Completed: 1915. 

MICHIGAN CENTRAL R. R. CO. 145 ft. Single 
Leaf, Double Track Bridge over Rouge River near Detroit, 
Michigan. 



tn.la Cre. 






No.il 



f, Four Track Bridge over Portage River 
at Port Clinton, Ohio. Completed. 1915. Tins and following 
structures constitute the only Four Track Bascules in the world. 

NEW YORK CONNECTING RY. Two 175 ft. Four 
Track, Single Leaf Bridge, over Bronx Kills, N. Y. Com- 
pleted: 1915. 

NEW YORK, NEW HAVEN & HARTFORD R. R. 
40 ft. Single Leaf, Double Track Bridge over Cohasset Nar- 
rows, near Buzzard's Bay. Mass. Completed : 1912. 

39 ft. 9 in. Single Leaf, single Track Bridge 
River at Marshfield, Mass. Completed: 1911. 

188 ft 
River at I 

NORTHERN PACIFIC RY. 160 ft. Single Leaf, 
Single Track Bridge over Duwamish River at Seattle. Wash. 
Completed: 1911. 

191 ft. Single Leaf, Single Track Bridge over Lake 
Washington Canal at Seattle, Wash. Completed: 1914. 

96 ft. Double Track, Direct Lift Bridge over Steilacoom 
Creek at Tacoma, Wash. Completed: 1914. 

OHIO ELECTRIC RY. 73 ft. 6 in. Single Leaf, Single 
Track Bridge over Swan Creek at Toledo, Ohio. Completed: 
1909. 
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PENNSYLVANIA R. K. (Sec "Highws 



63 fi. Sii 


igle 


Leaf, 


Doul.l, 


Track Bridge o 


r Kddvstc 




Pa. 


( ,m,,,l 


eted: 1918. 


63 ft. Si 


„,l, 


■ Leaf, Doul 


>le Track Bridt 




Kdd 




. Pa. 


Completed: 19 


PKOKI.- 


\ & PEK1 


N UNION 


f, Double 


Tn 
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cr Illinois Rivei 


apleted: 1911 








PUBLH 






E RY. 


CO. OF NEW 


MtlKl.- I.,-. 


if, 1 


, ' 1 ' 


frack 


Bridge over Ra 



East Rahway, \. J. Completed: 1907. 

SAN ANTOMO \ AKANsAs PASS RY. 9 

9 in. Single I r.,f. single I r.,ck Bridge over Corpus C 
Reef. Completed: 1913. 

SOUTHERN PA< UK CO Los Vngeles Div 

ft. 6 in. Single Leaf, Double Tr.i, -k Bridge near San I 1 
C..I. Completed: 1912. 
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Strauss Service 

From the preceding list ii will be observed that Strauss service is not limited to the United States 

and Canada, Strauss bridges being found in Cuba, Santo Domingo, Mexico, Panama, Norway, Sweden. 
Denmark, Egypt and Russia. It will also be noted that among the prominent Railway Companies which 
Strauss bridges serve are the following: 



Atchison, Topeka & Santa Fe Ry. Co. 



Norwegian Mate Rvs 

V..„ V,.rl- Cntr.l I 



Baltimore oi ( 


hio R. R. Co. 


Boston Elevat 


ed Ry. Co. 




ny R. R. Co. 


Boston ei Ma 


ne R. R. Co. 


Chicago & N 
Canadian Pat 


rthwestern R 


tfic Ry. Co. 


Canadian Nat 


onal Ry. Co. 


Delaware, Lac 




Egyptian Sta 


e Rys. 


l-.rie Railroad 




Creat Nortlu 


rn rJ^Co'. 


Grand Trunk 


Pacific Rv. C 


Illinois Centr 


1 R. R. Co. 



Ii, In-. 111 Southern Rv. t 
il R. R. Co. 
y R. R. Co. 
L. (Big Four) Rv. Co. 



) Valley Ry. Co. 



Mex 



UMlll.ltio 



Strauss Service includes representation in various parts of the world, thus providing for 
and advice in our behalf with those contemplating movable bridge work abroad. In this countrj our 
main office is centrally located at Chicago with branch offices at New York and Montreal. We are, 
therefore, in position to give prompt attention to clients everywhere. 

We prepare preliminary sketches and estimates where necessary as a guide to those making appro- 
priations or in order to assist our clients in determining the proper type of bridge for each locati 
make a specialty of solving difficult problems and invite the presenta 
to movable bridges. 



s of all 



We 

relating 
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r I J HE money value of Strauss Bridges in 
1 service exceeds $25,000,000.00. Their 
value in terms of the World's commerce is 
measured by the millions of tons that, year 
after year, steam through their opened leaves and 
pass in endless stream across their roadways. 



